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7. Determine tiler by counting plaques w.ihm wells and muluplymg by 
dilution factor. Most accurate results are obtained from wells 
to 80 plaques. In detetinining titer, take into account the 1 :1 dilution of 
virus stock with trypsin. 

Contributors: Patricia L. Earl, Norman Cooper, and Bernard Moss 



Generation of Recombinant Vaccinia Viruses 

HcLa S3 cells are used for large-scale growth of vaccinia virus. However, 
several other cell lines may be required for plaque purificauon and amp iTi- 
SSSnC selection.HuTK- 143B cells are used; for XGPRT selection 
BS-C-1 cells are used. CV-1 cells are used for transfection. BS-C-1 or cv-i 
cells can be used for determination of virus titer {UNm6.i6). 

Aporoximately 1-5 x 10»o pfu of purified virus should be obtained per liter 
(Sx 10») of HeLa cells. Depending on die efficiency of the transfecuon. 
sinele well-isolated plaques should be visible in cells infected with one of 
SSo^dedvi^s dilutions. WiaiTKselection.lO-90%of the plaquK^ 

will conuin recombinant virus. If P'f »»f,l°^<^^t'S''^^^X^POTseS' 
only blue recombinant virus plaques should be picked. With XGPRT selec- 
tion, all plaques picked should contain recombinant virus. If the titer of 
reo^mbiimtvinisislow.amplincationcanbeachievedbyaroundof^wth 

in the presence of MPA prior to plaquing (use the procedure described in 
amplification of a plaque). Cytopaihic effects should be clearly visible at 
eadi step of amplification except with final infecuon (infected HeLa cells 
do not exhibit clear cytopathic effects). The titer of the final crude stock 
should be 1-2 X 10' pfvi/ml. 

CAUTION- Proceed carefully and follow biosafety level 2 (BL-2) practices 
when working with vaccinia virus (see usrrje js for safety precautions). 

NOTE: Cany out aU procedures described below in a tissue culture hood. 

TRANSFECTION OF INFECTED CELLS WITH 
A VACCINIA VECTOR 

The foreign gene of interest is subcloned into a plasmid transfer vector (Figs 
16 17 1-16 17 3) so that it is Hanked by DNAfrom a nonessential region of 
the vaccinia genome. This recombinant plasmid is then iransfected into cells 
that have been infected with wild-type vaccinia virus. Homologous recom- 
bination between the vaccinia and plasmid DNA generates a recombinant 
virus nie recombinant virus is obtained in a cell lysaie which is then 
subjected to sevend rounds of plaque purification using appropriate selecuon 
and/or screening protocols (second basic protocol). 

Materials (see APPENDIX 1 for items with „ ,. 

pSCll, pMJ601, pTKgpiFlS. or other suiuibic vector (Table 16.17.1. 

Figs. 16.17.1-16.17.3) 
CV-1 cells (UNiTieje) 
^ Complete MEM-10 and -2.5 
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Wild-type vaccinia vims stock {UNirieje) 

0^5 mgAnl tiypsin (2x ciystallized and saJt-ftec. Worthington- 
filter sterilize and store at -2Cy>C) •MK"jn. 
^ Tlransfection buifer 
•^2.5MCaa2 

tissue culture flask 
Humidify 37^C, 5% CO2 incubator 
12 X 75-nfun polystyrene tube 
Disposable scraper ot rubber policeman, sterile 
Sorvall H-6000A rotor or equivalent 



Ci(al3050 



polylinker4257 

TKr 

Xmam 4873 



lacZ 




Seal 6153 



C/al 737 
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pSCli CCCGGG 

„^ STOP STOP STOP 

pSClIss GTCGACAGGCCTAATTAATTAA 



Rgure iai7.i pSCIl contains a moderate-strength compound earlv/laiB oro.' 
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H/ndlll 1 Xba\ 139 



pBR328 




C/al 737 
^^ynthetic 

polylinker 
p7.5 early 

Xho\ 



polylinker: 

synthetic late promoter mRNA 
AATTGGATCAGCTTTTTTTTTTTTTTTTTTGGCATATAAATAAGGTCGACCCCGGGCTTAAGGGCGCX:; 

tSa/l— » Lsnrial— 'Mffl — ' ^Nar\ — » 



TCCGGAGGATCCGGGCCCGCTAGCCCGCGGGGTACCAAGCrrCGAC 
'"BspMli - ^eamHH *-4pal-» >-/V/iel— ' ^SaclH ^/Cpnl— ' ^HindUl^ 



m 



Figure 1 6.1 7.2 pM J601 contains a very strong synthetic late pronrK)ter and a polylinker to be used 
as a multiple cloning site (Davison and Moss, 1990). The early portion of the promoter, pis, is used 
to regulate expression of the E. ootHacZgene. The entire expression cassette is flanked by segments 
of the TK gene. TK selection and p-galactosldase screening can be used for Isolation of recombinant 
virus plaques. 



1. Subclone gene of interest into polylinker in pSClU pMJ601, 
pTKgpiFlS* or other suitable vector (unit 3.16), 

2. Seed 25-cm^ flask with 10^ CV-1 cells in complete MEM-10. Place in 
CO2 incubator at ST'^C until nearly confluent (usually overnight). 

3. Prepare irypsinized virus as follows: just prior to use» mix an equal 
volume of wild-type vaccinia virus stock and 0.25 mg/ml trypsin and 
vortex vigorously. Incubate 30 min in 37*C water bath, vortexing at 5- 
to 10-min intervals (for detailed information, see step 3 of basic protocol 
on preparation of vaccinia virus stock in UNme.ie), 

4. Dilute trypsinized virus in complete MEM-2.5 to 1.5 x 10* pfu/ml. 
Aspirate medium from confluent monolayer of CV-1 cells and infect 
with 1 ml diluted vaccinia virus (0.05 pfu/cell). Place 2 hr in CO2 
incubator at 37*'C, rocking at ~15-min intervals. 
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8 Dislodge cells with disposable scraper or sterile rubber pohcernan and 
transfer to cone-bottoin centrifuge tube. Cenuifuge 5 mm at 1800 x ^ 
(2500 rpm in an H.6000A rotor). 5 to lO^C. and aspirate medium. 
Resuspend cells in 0.5 ml complete MEM-2.5. 

9. Lyse cell suspension by three freeze-ihaw cycles as follows: freeze in 
dry ice/ethanol, thaw in 37*^0 water bath, and vortex. 

10. Store cell lysate at -70^C until needed in selecUon and screening 
procedure (seccmd basic protocol). 

PURIFICATION OF VACCINIA VIRUS 

Purified virus is useful for preparation of vacciriia DNA (second support 
protocol), smdies in which contaminating infected cell proteins are undesir- 
able, and as a very high-tiier stock. For large-scale purification, it is prefer- 
able to use HeLa cell suspensions for infection. 

Additional Materials (see APPENDIX l for items with ^) 
Vaccinia virus stock (VNm6A6) 

0.25 mg/ml trypsin (2x crystalUzed and salt-free. Worthington; filter 

sterilize and store dX-l^^^Q) 
HeLa S3 cells {UNn 16.16) 

✓ Complete spinner medium containing 5% horse serum (complete 

spinner medium- 5) 

✓ 10 mM and 1 mM Tris CI, pH 9.0 
95% ethanol 

36% (w/v) sucrose solution in 10 mM Tris CU pH 9.0 
40%, 36%, 32%, 28%. and 24% (w/v) sucrose soluUons in 1 mM 
Tris-Cl,pH9A sterile 

Hemacytometer (W/Ti^) 

Vented spinner flasks (Bellco #1965 series and #A523-A59) 
Dounce homogenizer, glass and tight-fitting 

Probe sonicator (Ultrasonic processor VC-600. Sonics and Materials) 
Beckman SW-27 or S W-28 rotor and sterile centrifuge lubes 

Infect cells ... , ^noc 

1. Just prior to use. mix an equal volume of vaccinia virus stock and 0^23 
mg/ml trypsin by vortexing vigorously. Incubate 30 min at 37°C. 
vortcxing at 5- to 10-min intervals (for detailed information, see step 3 
of basic protocol on preparation of vaccinia virus stock in UNrr 16J6), 

2 Count HeLa S3 cells. Centrifuge 5 x 10* cells 10 min at 1 800 x ^ (2500 
' rpm in H-6000 A rotor), room temperature. Resuspend cells m complete 

spinner mcdium.5 at 2 x 10^ cells/ml. 

3 Add irypsinized virus (step 1) at an MOI of 5 to 8 pfu/cell and stir 30 
min at 37°C. TYansfer cells to vented spinner flask containing 1 liter 
c<xnplete spinner medium-5 and stir 2 to 3 days at yj^'C, 

4. Centrifuge cells 5 min at 1800 x 5^ to l(fC. Resuspend in 14 ml of 
10 mM TYis Cl, pH 9.0. Keep on ice for remainder of protocol. 
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Tabto 16.17.1 Vaccinia Virus Transfer Vectors 



Vecior 



Promoter^ 



Unique 



restriction sites DNA 



Ranking Selection/ 



screening 



Reference 



pGS20 
PGS61 
pGS62 

pW3 

pBCBOl. 2. 3* 
pBCB06 
pSCll** 

pSCUss^ 
pCFll 
pYF6 
pPirolS 
pTK.73A 
pTK-73B 
pUVI 

pTK-gpt-Fls, 

2s. Ss** 
pJl6^ 
pl200 

PMP528HRH 

pHESl,2.3 
pH£S4 
pMJ601^ 

pMJ602 

pSC59 

pSC65 



/^j(E/L) 

Pis 

Pis 
PF 

PiA 

P7J 
P7J 

Pis 
Pis 
Pis 

PidL) 

Pn 

Pll*P25(M) 

CAEI(L) 
pH6(E/L) 

pH6 
pH6 

Synthetic (L) 



BomHI, Hindjn 

EcoRl 
Polylinker 
Poly linker 
Polylinker 

StuhSaa 

Polylinker 
Polylinker 
Polylinker* 
Polylinker 

Multiple 
C/al 

Xhol, Kpnl 
Sma^ 



Polylinker* 

Polylinker 

Polylinker 



Synthetic (L) Polylinker 
Polylinker 
Polylinker 



Synthetic 
Synthetic 



TK 
TK 
TK 

TK 
TK 

TK 
TK 

TK 

HindinC 
HA 
HA 

HindmF 
HindmF 
TK 
TK 

TK 
TK 

HindSHK 

HindmK 
HindmK 
TK 

TK 

TK 

TK 



TK~ 
TK" 
TK" 

TK" 
TK" 

TKT 

TK-/p.gal 

TK-/p-gal 
P-gal 

HA- p-gal 
HA" 
TK^ 
TK* 

TK-/p-gal 
TK~or gpt 

TKT 
TK- 

Host range 

Host range 
Host range 
TKT/P-gal 

TK-/p-gal 

TK" 

TK"/p.gal 



Mackettet al., 1984 
Smith ei al.. 1987 
Smith etal^ 1987 

Rice et al^ 1985 
Boyle et aL. 1989 
Boyle et aL, 1989 
Chalcrabaiti el aL, 
1985 

EarletaL, 1990 
Flexneret al., 1987 
Flexner et al., 1987 
Shida et al., 1987 
Couparetal., 1988 
Coupar et aL. 1988 
FalkneretaL. 1987 
Falkner & Moss, 
1988 

Tsao el al.. 1988 
PateletaL. 1988 
Perkuset al., 1989 

Perkusetal., 1989 
Perkuset al.. 1989 
Davison & Moss. 
1990 

Davison St Moss, 
1990 

Chakrabaiti &, 
Moss, unpub. obs. 
Chakrabarti & 
Moss, unpub. obs. 



^E, eariy; L, late; E/L. eariy and late. 

Snud digestion gives a Muni-end for cloning any fmgmcnt that ha, been bluni-ended 

^Jmnaticn codons iqistieam oi polylinker. 
Represented in Hgures 16.17.1-16.17.3, 

jloidation codon muncdiaiely precede, EcoRI site, 

2|«n«ioiial promaen. ha, conM«utive initiation and tcraiinaiion codon, 

Hhiee-vector ,et wiU» tran,lalion inili^ion codon foUowed by polylinker in .11 three open-reading .frame. 



Ijfst ceUs 

5 Homocoiize cell suspension with 30 to 40 strokes in a tighi-filting. glass 
EKxnKS hcHDOgenizer. Check for cell breakage by light microscopy. 

6 Centrifuge 5 min at 300 x g (900 rpm in H-6000A rotor). 5** to 10**C. to 
remove nuclei. Save the supernatant Resuspend cell pellet in 3 nil of 
10 mSi -TVis-a. pH 9.0. Centriftige 5 min at 300 x g, 5** lo lO^C. Save 
supermnnt and pool with previous supernatant 

7 SonicaK Iv-saie— keeping lysate on ice the entire time— using probe 
socucaror as follows: (a) sterilize probe by dipping it in 95% ethanol and 
passing ii toough a flame; (b) let probe cool; (c) remove cap from mbe 
oaottiing l>'saie, jrtace probe into lysate, and sonicate at full power for 
15 sec (d) wait 15 sec and repeat sonication three to four times. 

If a probe sonicator is unavailable » sonication can be done in a cup. It 
is t^st to split the sample into S-ml aliquots and sonicate each sepa- 
To use cup sonicator, fill cup with ice-water (-50% ice). Place 
tube containing lysate in ice-water, and sonicate at full power for 1 min. 
Rer<-Jt 3 to 4 times, placing lysate on ice >30 sec between sonications. 
Sof&^a^f^ melts ice, so it is necessary to replenish ice in cup. 

Obtain purified virus 

8 La\« s^ooicaied lysate onto cushicm of 17 ml of 36% sucrose (in 10 mM 
' Tris-d. pH 9.0) in sterile SW-27 centrifuge tube. Centrifuge 80 min at 

3:i5CO N g (13,500 rpm in SW-27 rotor), 4**C. Aspirate supernatant. 

9. Resu5?>aKl viral pellet in 1 ml of 1 mM Tris Cl, pH 9.0. Sonicate once 
fcr 15 sec with probe sonicator as in step 7 (if cup sonicator is used, 
scfikaie 1 min). 

10. Pi«P«^ si^Q 24% to 40% continuous sucrose gradient in sterile SW-27 
cenninige tube the day before needed by carefully layering 6.8 ml of 
eJCh the following sucrose solutions (in 1 inM Tris Cl, pH 9.0) in 
mbe: ^0^. 36%. 32%, 28%, and 24%. Let sit overnight in refrigerator. 

11 OvsiUv suaose gradient with 1 ml sonicated viral pellet from step 9. 
* Ceorifugc 50 min at 26,000 x g (12,000 rpm in SW-27 rotor), 4*»C. 

12. Ot^'^e >Tnis as a milky band in about the middle of tube. Aspirate 
^ suawe above band and discard. Carefully collect virus band (-10 ml) 

^ith serile pipet and place in sterile tube and save. 

1 3. Colka aggregated virus frcan pellet at bottom of gradient by aspirating 
rsmiining sucrose from tube. Resuspend viral pellet by pipetting up and 
A>»Tt in 1 ml of 1 mM Tris Cl, pH 9.0. Sonicate as in step 7, 

14. Reboi^inisasinsteps 10 to 12 and pool band with band from step 12. 
Add 2 vol (rf 1 mM Tris Cl, pH 9.0, and mix. Transfer to sterile SW-27 
c^aurifuge tubes (total volume should be -60 ml; if less is obtained, fill 
tubes ^ith 1 mM Tris Cl, pH 9.0). Centrifuge 60 min in SW-27 rotor at 
32^» X g, 4^C, and aspirate supernatant 

15. Rescspend virus pellets in 1 ml of 1 mM Tis CU pH 9.0. Sonicate and 
dh-iie into 200- to 250-jil aliquots. Save one aliquot for step 16 and 
&«zs remainder at -70*C. 

16. E5dnKite amount of vims in aliquot specirophotometrically: one A260 
unii is -1.2 x 10^^ virus particles, which is -2.5-5 x 10^ pfu (value is 
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ISOLATION OF VACCINIA VIRUS DNA 

Additional Materials 

PJmfied vaccinia vims (first support protocol) 
50inMandlMTrisa.pH7.8 
10% sodium dodecyl sulfate (SDS) 
60% sucrose 
10 mg^il proteinase K 

Phenol equilibrated with 50 mM Tris CI. pH 7.8 (jJNrri j) 
l:l(v/v)phenoVchlorofonn ^ 
1 M sodium acetate, pH 7.0 
100% and 95% eihanol 

4. Extract once with 1 :1 phenol/chlorofonn (step 3) 
raS^SSoJ^ SCREENING OFRECOMBINANT 



are obtained; few TK selection, it is necessary to use a cell line such as HuTK 
143B that is deficient in thymidine Idnase. 

Materials (see APPENDIX l for items with ^) 

BS-C-1 confluent monolayer culture (jUNm6J6) 
HuTK" 143B confluent monolayer culture {UNm6J6) 
^ Complete MEM-2.5 

10 mg/ml mycophenolic acid (MPA; Calbiochem #475913) in 0.1 N 

NaOH (400x; store at~20X) 
10 mg/ml xanthine in 0.1 N NaOH (40x; store at '20*Q 
10 mg/ml hypoxanthine in water (670x; store at -20**C) 
Transfected cell lysate (first basic protocol) 
2% LMP agarose in water (GIBCO/BRL #5517UA), sieriUzed by 

autoclaving 

^ Complete 2x plaque medium containing 5% FCS (complete 2x 
plaque medium-5) 
5 mg/ml BrdU in water (filter sterilize and store at -20X) 
10 mgAnl neuual red in water 

4% Xgal in dimethylformamide (optional; Table 1 .4.2) 

Hemacytometer (usm2) 
6- well, 35-mm tissue culUire dishes 
Humidified 5% CO2 incubator 
45*'C water hath 

Cotton-plugged Pasteur pipets. sterile 
Prepare cells 

1. Tirypsinize confluent mcwiolayer culture and resuspend in appropriate 
complete medium as in UNirieje, steps 3 to 4 of the first basic jM-otocol. 

a. For XGPRT selection, use BS-C-1 cells. 

b. Pot TK selection, use HuTKT 143B cells. 

2. Count cells. Plate 5 x 10^ cells/well in 6-well tissue culture dish (2 
ml/well final). Place in CO2 incubator at 37*'C and allow to reach 
confluency (<24 hr). 

3. Prepare cells as indicated below. 

a. For XGPRT selection, preincubate monolayer for 12 to 24 hr in 
filter-sterilized complete MEM-2.5 containing: V400 vol 10 mg/ml 
MPA; Vao vol 10 mgAnl xanthine; and Vsio vol 10 mg/ml hypoxan- 
thine. 

b. For TK selection do not preincubate. 

Prepare lysaie and infect cells 

4. TYypsinize 100 \i\ of u-ansfected cell lysate as for wild-type vaccinia 
virus in step 3 of first basic protocol. Sonicate 20 to 30 sec on ice. 

5. Make four 10-fold serial dilutions (10"^ to 10^; vmui) of trypsinized 
cell lysate in complete MEM-2.5 as indicated below. 

a. For XGPRT selection, add MPA, xanthine, and hypoxanthine at 
concentrations indicated in step 3a above. 

b. For TK selection, make no additions. 
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^.f ^aje medium from cell monolayers (step 2) and infeci with 1.0 ml 
diluted lysaie/well (use dilutions between IQ-2 and 10"^) Place 2 hr in 
CO2 incubator at 37^C. rocking at SO-min intervals. 

7. Before 2.hr infecuon is finished, melt 2% LMP agarose (1 5 ml x 
nuinl^rof wells) and place in 45X water bath locool— be sure it cools 
to 45 C before using to overlay cells. Prepare and warm 10 45*»C the 
necessary amount of selective plaque medium (1.5 ml x number of 
wells) by making the following addidons to complete 2x plaque me- 
dium-5: 

a. For XGPRT selecUon, include MPA, xanthine, and hypoxanthine at 
twice uie concentrations indicated in step 3a; filter sterilize. 

b. For TK selection, include V\qo vol of 5 mg/ml BrdU. 

^* f?f,f ® appropriate selecuve agarose by mixing equal volumes of 2% 
LMP agarose and selective plaque medium from step 7a or 7b. 

9. Aspirate viral inoculum from cells (step 6). Overlay each well with 3 
ml apprt^riate selective agarose and allow to solidify at room temoer- 
ature or 4^C. Place 2 days in CO2 incubator at 37*»C. 

1 0. Prepare second agarose overlay by mixing an equal volume of 2% LMP 
agarose (1 ml x number of wells, melted and cooled to 45**C) and 2x 
plaque medium-5 (1 ml x number of wells, warned to 45^C) with 
VI00 vol of 10 mg/ml neutral red. If P-galactosidase screening is used. 
addJ/120 vol of 4% Xgal to agarose/ plaque medium. Overlay each well 
witih 2 ml second agarose overlay, allow to solidify, and place ovemisht 
m CO2 incubator at 37**C. 

Obtain the plaques 

11. Add 0.5 ml complete MEM-2.5 to sterile microcentrifuge tubes When 
incubation period is complete (step 10). pick well-separated plaques by 
squeezing the rubber bulb on a sterile, cotton-plugged Pasteur pipet and 
inserung tip through agarose to plaque. Scrape cell monolayer and 
aspirate the agarose plug into pipet. Transfer to tube containing 0 5 ml 
complete MEM-2.5. Repeal for 6-12 plaques, placing each in separate 

12. Vortex, then carry out freeze-thaw cycling of the plaque isolates three 
times as described in step 9 of first basic protocol. 

13. Place tube containing virus into cup sonicator containing ice-water and 
turn on full power for 20 to 30 sec (a probe sonicator dipped into a 50 
ml plastic beaker also may be used; see step 7 of first support protocol) 
Coo! on ice after sonication. 1- t- 

ifTK selection only has been used, plaque isolates should be tested by 
DNA dot'blot hybridization (uNmsja) or polymerase chain reaction 
(UNmejs) because some plaques will contain spontaneous TK' muta- 
tions and not recombinant virus. 

Carry out several rounds of plaque purification 

14. Prepare monolayers of appropriate cell line as in steps 1 to 3; one 6-well 
dish is needed for each plaque isolate. 

15. Make three 10-foId serial dilutions at 10-^ l(r\ and 10"^ of each of 
several plaque isolates as in step 5. If XGPRT selection is used. 



preincubate cells with selective drugs and add selective drugs to serial 
dilutions of viral isolates (step 3a). 

16. Aspirate mediiun from cell mcHiolayers and infect two wells with 1.0 
ml of each dilution of vims. Place 2hr inCOa incubator at 37**C.rocking 
by hand at 30-min intervals. 

17. Repeat steps 7 to 13 for two or three rounds of plaque purification to 
ensure a clonally pure recombinant virus. 

AMPLIFICATION OF A PLAQUE 

Materials (see appendix i for items with ^) 

Resuspcnded recombinant plaque (second basic protocol) 
Confluent monolayer cultures of cells in both a 12- well, 22-mm tissue 
culture dish and a 25-cm^ tissue culture flask (usmejs) 
^ Complete MEM-2.5 and -10 
Spinner culture of HeLa S3 cells (UNm6.16) 

Humidifled 37*C, 5% CO2 incubator 
, Hemacytometer (tw/T 7^) 
Sorvall H-6000A rotor or equivalent 
150-cm^ dssue culture flask 

Infect monolayer culture of cells with a plaque 

1 . Sonicate resuspended recombinant plaque 20 to 30 sec on ice as in step 
13 of second basic protocol. 

2. Infect appropriate confluent monolayer culture in 1 2-well dish with 250 
^l (V^) of each plaque isolate. If XGPRT selection is used, preincubate 
mcMiolayer culture 12 to 24 hr in complete MEM-2.5 containing MPA. 
xanthine* and hypoxanthine (step 3a of seccmd basic protocol); carry 
out infection in presence of these drugs. Place 1 10 2 hr in CO2 incubator 
at 37*C, rocking at -15-imn intervals. 

3. Overiay with 1 ml complete MEM-2^ ccxiiaining appropriate drugs as 
indicated in i^evious basic protocol— for XGPRT selection, follow st^ 
3a and fOT TK selection, use vol of 5 mg/ml BrdU. Place 2 days in 
CO2 incubator at 37®C or until cytopathic effect (cell rounding) is 
obvious. 

4. Scrape cells, transfer to microcentrifuge tube, and microcentrifuge 30 
sec at io^ speed. Aspirate medium. Resuspend cells in 0.5 ml complete 
MEM-2.5 and carry out freeze-thaw cycle three limes as in step 9 of 
first basic protocol. 

5. Sonicate 20 to 30 sec (xi ice as in step 13 of second basic protocol. 

Scale-up the culture 

6. Dilute 0.25 ml lysate with 0.75 ml complete MEM-2.5. Infect appropri- 
ate confluem monolayer culture in a 25-cm^ flask and place 30 min to 
1 hr in CO2 incubator at 37''C. 

7. Prepare selective MEM-2.5: (a) For XGPRT selection, see step 3a of 
the second basic protocol; (b) For TK selection, include V200 volume of 
5 mg/tnl BrdU. Remove medium and overlay with 4 ml selective 
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at 1800 X g (2500 rpm in H-6000A rotor). 5-10^. Resuspend ojIIs and 
repeat freeze-thaw cycling and sonicadon as in steps 4 aSd 5. 

9. Count HeLa S3 cells from spinner culture. Centrifuge 5 x 10' cells 5 
mm at 1 800 X « (2500 ipm in H-«XX)A rotor). Sm tempeSie 
Resmspoid cells m 25 ml complete MEM-10. dispense in otoKS^ 
flask, and place overnight in CCb incubator at 37^. 

from cells and replace with mixture of 0.25 ml lysate 
and .75 ml complete MEM-2.5. Place 1 hr in CO2 incubator at 37»C 
rodcmg flask at 15- to 30-min intervals. « ^ / 

step) and mcubate 3 days in CO2 incubator at 37«>C. '="«™s 
Detach cells from flask by shaking. Transfer to centrifuge tube bv 
pipettmg.centnfuge5minat 1800x^.5" to ICC. Aspirate supemaUnt 
Resnjspenjd cells m 2 ml complete MEM-2.5 and cai?. out fr^-ftJw 
cychng three tmies as in step 9 of first basic protocoL 

13. Determine titer of viral stock as in UNirteje. Freeze viral stock at-70''C. 

Htfenence: Picdni et al., 1987. 

Contributors: Patricia L. Eail and Bemaid Moss 

Characterization of Recombinant Vaccinia 
Viruses and Their Products 

CAUTJON: Proceed carefully and follow biosafety level 2 (BL-2) oracUces 
when workmg with vaccinia virus (see UNms js for safety guidelines). 

NOTE: Cany out all procedures for growth of vaccinia vims using sterile 
techmque m a ussue culture hood. 

S?SKrT?ON """^ ^^'^^ DOT-BLOT 

Materials (see appendix ifor items with O 

Confluent BS-C-1 or HuTK- 143B cell monolayer (UNm6J6) 
^ Phosphate-buffered saline (PBS) 

Trypsin/EDTA (0.25%:0.02%; Quality Biological #18-112-1) 37X 
^ Complete MEM-IO, -2.5, and -5, without and with selective dnigs 

fjZ^J^T nS'"!^"^"^ 2^ ^S'"*' 5-hn>modeoxyuridine 

(complete MEM-lO/BrdU) 

Recombinant virus plaques (unit i6J7) 

^^^^\ ?)ycophenolic acid (MPA; Calbiochem #475913) in 1 N 

NaOH (400x; store at -20**C) 
10 mg/ml xanthine in 0.1 N NaOH (40x; store at -20^C) 
10 mgAnl hypoxanthine in water (670x; store at -20*'C) 
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